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A birefringence control type color liquid crystal display device includes a liquid crystal cell having first and second sul 
electrodes formed on opposing surfaces of the first and second substrates; a first aligning film formed on the first elec 
aligning treatment in a first direction; a second aligning film formed on the second electrode and the second substrate 
aligning treatment in a second direction intersecting the first direction at 90 degrees; and a liquid crystal sealed betwe 
aligning films and twisted at 90 degrees. The device further includes a first polarization plate arranged outside of the s 
having a transmission axis intersecting the first direction at substantially 140 to 160 degrees; a second polarization pli 
the first substrate and having a transmission axis intersecting the transmission axis of the first polarization plate at sul 
degrees; a first retardation plate arranged between the second substrate and the second polarization plate, with a din 
refraction index intersecting the first direction at 130 to 160 degrees; and a second retardation plate arranged betwee 
and the second polarization plate, with a direction of a maximum refraction index intersecting the first direction at subs 
degrees. 
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® ± J- ^ it - ^ - :^ ± 6^ m !^ ^ m 6^ ^ - m H , 
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± # ^ ^'J i± - ^ - :^ 1^ -h ^ ^ ^ 6^ ^ - m 1^ M , 

^:t.—^^m^M.^^xAm 4 0 ^1 6 0 si-^Bf^n 

^'^^h#J#^^l'X^^^l 0 ^4 0 1 0 ^1 3 0 

1 5 , -#5^^H^>1^^:E, 
^LifcL +@ >ct iit!.i^^6^ ^ - ^ ^ ^ 
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# ^ ^'J ^ - ;^ 1^ ± 6^ m ^ i^m; 
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**-'^-^^idi^-:^l^^X^I^4 o j&s o 

^, ■^^'-^^m^^-'^\^];jL±m 3 o mi 6 o ^ 

?^ ?^ ^ ^^3dife^6^ * ® ± 6^ m 1^ 

^idi^ ^0 >^ ^ ^#flt ^ ih JL ^ - 
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?^ ^;fci^5tt ^ ^ ^ ^ii ^ ® ± m 1^ 
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^ ^ ^ ^;2|sL# Ji-f- ® Ht M ^ A ^ 3^ ^ -fe. 
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2 6 , :^tP^fiJ^j|t2 5 6^iP^-fe^^B:S:^^:^, 
# ^ ^'J^^ - -t^ # - ^ Ji 6l7 m ^ ^ 

-^m^^'-^\^vA±m 3 0 ^1 6 0 

2 7 , it^Um^^2 4 6^f^^^^0^.T^^^, ^# 

-B. ^ ^'J 3±;fc ^ - :^ It] ± 6^ m ^ ^ - :^5l j^. 
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#f#^^:^I«]l'X;*C#^l 3 0 J&l 6 0 J[^6 0 ^8 0 

?^ ^ ^^ii ^ ^ ^ ^ ± iL ^ ^ ^idi ^ 

^^bm^^^vx±i^i 0 ^4 0 1 0 3 0 ^ 

^ ^ ^ II ^ ^ ® ± ^ m M l-X ^ ^ It -T- ^ idl m ^ M 
f ^ ^ 5^ fa 6^ ^ ^0 ^ 7C ^0 i=- ^ >^ ^0 ^ 7C ^ m > '^ ^ 

Ji 6^ - 4^ ^ - Ife H ^ ^ - ^ ^ A m # - >N -f- ^ 
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^ t ^ ^ 6^ ^ iM^a^i^Li^ ^0 -^1^ 
J^I ^^idl^tS ^ fi] ^ -fe ^^ii ^ - 1%. H ^ ife S ^ ^ 1*^ 

^ )^^M^mfF m ^m^^)^ fe^ fi] s 

i X -ft ^ ^ ii, ^ - ^ ^ ^ - ^ ^ - H ^ E 1'^ 1^ 
^Ef ^^x^^^i^M - 6^ ^ - ife i£ ^ SI, 

^^^-?ta5_^A^l<X:^#^4 0 0 
m^^:::^^iE.^^^VX±m 3 0 6 0 ^-^^ 
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^ M; ^it# ^ ^ ^ 1^m^o 
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^ IS ^ f ^ ^ 5^ m ^ ^ S l-^f. ^fe ^ 1^ ^ ^ ^ ^0 m ^ 

^'J>^^^iic i 2 -2 0 1 4 2 2 6^#1^0;#^ 

f J ^ it <^^>ff T -# tfe ^ ^ ^ # ^ S ^ ^ 

n (STN) m>^fH^^ (LCD) (I. CD mm 

f'j3 6 0 ;^^^!a^i^^5i^^B>g^#lt^^l^^@#l4^D 

ife^M, ^l^S T N ML C D 8 0 M3 6 

0 ^Mf>^^s^^^*t^^^^^^o lai^. T^LCD^S 

^ M T ^ -1^ ^ IS SP ^ 5lJ ;SZi4;^^'l'i^ M ^ 

tit^fctb^KS 3 / Kl 1 6^>^^B^-^4»I^, f!jT^ 



^ m3?tf^#5^ ^0 >g ^ J[ ^ #1!^ Ayf 1^ tt, S 4- ^ «/Jn 
El jth ^ ^ S ^ # m i4 ^ Hf , 
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M ^ ^ iP^ ^ ^ ;^m#Mi;n^ N 6^ ife H 6^ ^ rro l-X 
0^ ^ 0 - ^ ® 6^ ^i^^B S -i^^^-fe 
f 'Jai;fc ^ - :^ l^r] ^ ^ 1^ 

^'Ja±;?^-^ i^^ 1^ L^;(.ll^ ^ 6^ ^ - ^ 1^ ± 
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7 MmiB^^^l . 1 //m; l^XA 

i^M^^ 1^ ^ - fo ^ - gg^:^- ^ jjail ^ _ 

^ih # 5?t i5:5E^ ^ - fD ^ ^gg;^; 

— fn ^ - +@5Jt*: M ± ^f^ ^ — 5pn ^ - 

^^f^^P^^'=^^±'^0 . 7 /^mi'0.4^•f-l . 1 Mm; 
±1^X1 4 0 mi 6 0 

0 ^4 0 ^^1 1 0 Ml 3 0 ^-^T^^-iiM 



^^^^ mnm^^^ -^m^yk^^ s -1^^:^^^: 

+@ 5ft ^ ife^:^ N ^ - life ife H 6^ --m 1^0 >bt^ PSl^ ^ ^^;f 
It, itltiti^$^^0^i£6^itlt7fe^!IJ[5ctT^it:^7fe^f^5^ 

^^^\^^W±. I^^±6^i^^ife^#^ih+lf5?t; 
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CD) ^S:6^t'jmiS; 
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m2 ^'-^^±m^^^^^^:^nm^Gi^^^^ 
mi 2 ^m^^i^m^m^^^n^^^mmpi^i^i^ 



^l-X fiS^ ^ ® ^ ;t IS ; 

mi 8 *1^^2g^M^J6^L CD^i£6^M:^^i^6^ 

1112 0 c d ^st^ 

f p T m 1^ M 6^ m :^ ^ :^ 1^ IX A ± fn "F n 1^ 6^ it It ^ 
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S2 4 ^m'ritm^m:^^m^n9s^mm^-'i^ 
D ^ s + 6^ ± T ^ ^ m 1^ ^ m ^ 1^ A ± fa T i;i 

^ it ^ # ^ -fiL ^ ^ ^ ® .1^ ;t IS ; 
Jl T m I6j M 6^ ^ ^ i^t 3£ ^ 1^ A ± fa T m =^ 6^ it *f 

®3 5 >l:M^n^^A^Ml^J^i^L CD^:^t^^#^ 
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®4 1 J%B:>t:^^;2|^^0^^^ + ^M1^J6^-l CD 

IS4 3 ;%m^lS4 1 6^-$t^*6^l^4^6^->M^J^ 

6^ IS; 

1^4 4 ^^i^j^-^is4 1 ^^—n^^^^^^mi 
!S4 5 A^4 5 c ^^m^^m^^m; 

IS4 6 ^^mm^r 1 

IS4 7 ^^^JIS4 1 t^f^-#^*:6^^^6^IS; 

1S4 8 M:B.^^m^^m^^-^Mpmi^ci:>i^ 
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— 5?ti:^#:=t^l 3 fni 4 I'^lA-^^^'fe^l 6 ^1 7 , 

^ik^^T^^ (ithJH^^ "TFT ) Ji« 

^3 ^Kj?'J:^N« TFT 4 ^ H l^^^t^^^ ^ ^ H ^5 

I^7i^^^^77^5 a ^h, ^^^TFT4 
^Ik^^m ^-i*^^^i'J+@^T F T 4 

5Ct#TFT^^l 6^^#.#lt.^3 
(jJ:hJH#^ "T^i^^" ) 8 i^TF 

T 6^ife^?^^*:W±o ^-:^f^om (±mr^M) 
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9 ikm^^^sf^m ^^^^^^^±. T^±^T^\^ 

TFT fn;te5(t^'^2 :^fil^lE&^ (It^J^T^, 

^-i:^^'^ (itLiH#7^ "Tl^m^" ) 1 3 i9i^T 
F T T®, ^— ^— ^iS.^ (ibJs#^ "T^i^ 

'^'^ ) 1 6 a^^;^i=|f5H-*^2 6^Ji®. ( 

®, w-^-'tsm^ (jtb;§#^ "±i^m^" ) 1 4 i5: 

^pi7D^--#j^I-^^i^^l^6^^|4 <c h i r a 1 ) ^Aiso 

0 . 1 9 ^0 . 2 5, 'A^BM^JfJ^d mkS.^^ ^5 

7 ^mil./jN-f-l . 1 Mm, ^i^^^O . 8 5 Ml - 0 
5 Mm, ^n^O . 9 5 Ml . 0 3 Mm^ 

1 7 'fe^^^:^M^;f;^:^i^^^3^6^-=:#?tas,^#jL 
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^^—^0 . 2 mo . 8 6^Nz (n ^ -n ^ ) 

/ (n ^ -n ^ ) il:, ^iBMl 6 fni 7 (n ^ 

-n y ) 'd 1^JjtP#:i^^7^3 70nm±3 0nm, 4 

0 0 n m ±3 Onm, 570nm ±3 0 n m ^ 

It^, n . ^^fc-^n . fan ^ 6^:^ ^# :^ |tj ± 6^ 

0 

^PlS3 Afn4 A^^, 4 4 
a UXl 6 5 .^^-^mi^^m^l^S a 

^S3 E fn4 E TUm'^l 3 6^3^#^1 3 

a L^Xl 5 0 a <^F^P, TiJ^ 

3 ^itlt#l 3 a fnjil^m^l 4 4 
a la^^l 5 ^^^ith+i^o 

^PiS3 B fP4 B 7 ^jtbi^^, 

1^#^®f^:^7<C##^6^# 1 7 a L^:.(7 5 ^ 
^-^^Flf^^m^I^8 a 

^P©3 C fn4 C T^^^l 6 ^jtLi^^, 

i^#^®j^j|:;^#flt^M/2^ (^^#) 1 6 a 1.^1 5 0 
^^^JF)L|^^m;^l^8 a 6 a 

-^Ti:im#.i 3 ^K/itlt^i 3 a « 

>l^^it2±^f>J;^i?n;jfet.*%^3 fn^0>ttife^7 :^f0]^% 

1 6 fni 7 VXAy^^Hi 1 6^.^.^#lt^^?Jc^, il-f-E^ 
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^#lt ^ ffq 'J ^ ^ f^o 

^m^mmm, ^f-^mi^An -d^-f-^^^ 

0 . 7 J./jN-f-l . 1 Mm&sj^j^^^l i ©3 

iiii^An •d /jN-f-l . 1 A^m, t@5?tJ42^^h, Sjtb 
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y^^Bl 1 ^J^TMe r c k Co .Inc. ^ 
p^pBDH - 2 1 5 , T^5^^h6^N - I ,i^.^8 3 'C, An 
^0 . 2 0 4, 4 CP (^76) pitch 

P 7^7 3 Am, T^j^^HJi^;f J^d i:S:^4 . 6 3 /^m, 
JLAn .d i9i^0 .9 4 5 /^m, ^^^^1 3 foi 4 ^ 
^'fiitlt^^4 7 %, i:imS^ji79 5 %, WRIt^l 

l^M^T^^^l 6 6^ An .d :7^3 7 0 n m MN z ^ 
7^0 , 3 , Ji^ia^l 7 ##^3 7 0 n m ^ An • d 
AO . 3 ^Nz it^ 

inms myf^, m^mm^n^^B^^m, m 

^^m^m (0 ^2 . 2 V ) ^i^(.yt^iik.-4i">^*>^i'X 
^^m^^^^it^^mt^m (2 . 2 ^7 v > 

H6t5^^H^^6^^1^4^^PgL^6^^^m ^^^^^^ 
1^^Me rck & Co. Inc. ti^j^^uB D 
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H -T L 2 0 5 (i^/s^^^M^'M^B) ^mif'M^nl 1 o 

T^5^^H^N -I ,^,7^78 7 -C, An 7^0 . 2 18, 
^7^4 Sep, P ^6 9 Mm, T^yk^sM^JW 

. 6 3 Mm, An i^^l . 0 1 Mm, 

^lL^^ip^#mi't#o #.i^^f^^i^H^EiI (0 ^2 . 
(2 . 2 V ) ^v^^ ^JL;^^^^^^ 

# >^ +@ i4 ^ '1^ ^ ^ ]^ >!t ^ ^ S 1^ -er ^ m ^ 

d ^li^m-I^An -d 7^1 . 13 1, ^ ^ ^;}^^^#^1^J 
1 

f 0 ^ *J!L 111 tt ?^ 5Ja ^ 1: ^ ^ f ^ t iL 1: ^ ^ f ^ ^0 5?t f- ft ^ 
5^^HMM-m5^^0i 1 , An .d ^i^^ 

7^0 . 6 7, ^^^^^#^i^Jl 

^ — ^MMt>^^Hl 1 6^An .d ^15:^0 . 7 /^m^ 
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1 . 1 Mm:t.m, m^^^i^^i^^^^^l 6 fai 7 , 

^±fn-F^i^;t^l 7 fni 6 L'Xi^#^:^5tgat Sp, 1^ 
4 6^it^#l 4 a L^Xl 2 0 Jt^-^T^I^M 

1 6 6 a 1^1 4 0 J[ ^ J^|t] ^^t^:^ l°]8 a 

K^Tmmm 3 3 a 5 0 

©9 m^T^im^l 3 ful 4 A.^^^^ 6 fPl 7 

H^ffl (0 ^2 . 3 V ) -^ix^^)^\^x^^m^^^^ 

It^^Bt^m (2 . 3 V ) RrL'>lyt^i4^^^, # 
J-^^ ^ t "fe S ^ ^ ft W ^ ^ J4:it !I ^ 

P$-l'feo ^^^i^n^>SZBtr^^8 3 ^t>, >H-th.^7^3 . 1 , 

^ '1^ # ^ -^r l-^C ^ ^ #L ^ 5tt tb ^ 6^ IS ^ o 
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1^±1im^l 4 4 a L^^Cl 7 5 J^^^T^f^ 

#1 7 a 1^X7 5 ^)|-^mf^i^t^:^I^8 a 

6 6 a 5 5 ;^^-^mi^^m8 a 

ISl 3 1l^T1^#:'^1 3 fni 4 ^^35,^^1 6 ^1 

3 fni 4 T^^H^MI^J^L C D 

^tfeS^ffl (0 ^2 . 3 V ) tfe-^tXl^>^;^LM^^f^6^ 

:^^^im^&^Q.m (2 . 3 ^7 V ) yf^i^^^^ff, iL 



—18— 



^^^-mmm^i^ cum^t^m^^mo 

jmmi 5 A^l 6 E ±^T1^mi^l 4 foi 

3 ^X±foT^^^l 7 3fDl 6 gp. 
i3fe±1fem'^^^##l 4 a 3 0 Jt^-^Tmi^M8 

7 a 3 5 ;^^-^^r^^m:^I^8 a 

^1 6 6 a VM 5 ^M-^^\^^m.^\^S a 

^@5t, 3 ^^^m 3 a 5 0 

^lfeM^-fn^-^i^^l 7 fai 6 ^;t4 5 0 n 

1^ ^ eic ^ 1^ H m ffl i-X -fx 1^ ^ i-X ^ ^ iP^ :^ 3t 
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m-^m^^ — ^^^^^^l 7 ^1 6 5 0 

n m^K/An • d A.0 . 3 z it, JL^'fe^^-^^^ 

^i^^^ht^l 6.5%, ^th.;^7^6 . 1 , ^n|^;SZ3*, 
m l€ tB ^ l-X 1: -t: ^ 6^ ^ if 5tt fch >K 6^ IS o 

^nlSl 7 A:^1 8 E 4 ^1 

8 6^mi^^^^i^8 a 7 
1 7 a l^Xl 3 5 ^M^m\^^m.^\^S a 1^T^ 
a^^fe^l 6 6^^>i:2^1 6 a l.:^4 5 :)| ^^1^ ^^3^ 1^8 
a ^I^T^m^i^l 3 5 5 ^^-^^ 

|n3^m:^l^8 a 

-fe ^ :^ ^ 1'-h ^ H ^ ffl ^ ^ . 
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^1 3 ^itlt^^ti^l 5 0 ^ + 1 0 Jt, ^5Ct-f-mi^«IiJt 
^^\^S a ##±^i^^l 7 ^^Rm 7 a 4 
5 ;^±1 5 ^, +@^-^^lI^^m:^I^8 a 1i$#-F^i^'fe^ 
1 6 ^it^f^l 6 a :^^^6 0 Jt=t2 0 ^, A^Efpff^JR 
I^i^m:^I^8 a 1l#±^m^l 4 ^f^^lt^l 4 a 
3 0 ^5 0 1 0 ^1 8 5 

't^l 3 ^^itlt^l 3 a 5 ^±1 5 2 

0 >^±1 5 ^^ffl^^^^o 

^^-^i^5:^Mi^jt±Ti;im^i 4 fni 3 

lt#l 4 a ^ai 3 a J^fi] A:!:^ j^/l 1 5 >^^2 0 

m.^^mmpmit^.m c D ^s.o 

itPlS2 0 C ^2 1 C ±mi«jM9 ^^I^^m. 

:^i^9 a iii.ji|lN-#9 0 ^^TM\^ms ^^l^^M:^]^ 

8 a ^05^, ^^^i^, 'M^^l 1 ^^^^l-XT F T l^^fe^l 
^@5Ct^^2 ^$#9 0 ;gto 

^n®^ 0 Afn2 1 A^^, 4 6^3tlt# 
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1 3 a LXl 5 0 ;^^-^mi^iJt^:^I^8 a #gp, 

Ti^m^i 3 3 a ^itim'^i 4 

1 4 a #:jl:b'^0^^^^2 0 

±^^%f^^m 1 6 a L^Xl 5 0 ;^^^^)ll^^m:^l^8 
a i=g^o :5^eP, T^?i.>^#l 6 a ^i^lt^l 3 a ^4fo 

6 3 A^m, An -d i9i^9 . 4 5 >"m, -f^^^l 3 fa 
1 4 ^^It^^^^bt^^ 7 %, lJ^m.^^^9 5 

1 5 , ^1^J?]6^^3S.^1 6 ^^3 70nm^ (n^ - 
n y ) • d ^0 . 3 z ii, 

:^tPlS2 2 fn2 3 !^^f^JfllfeH6^^i^, Ml^ 

-^^m^it^^&^m (0 ^2 . 3 V ) Rfi-Xyfr^ 

^^i^nl^;^3^8 3 5!tbhJt7^4 . 2 , ^nj^^ 

3t 4^ ^ tB ^ ^ l-X ^ ^ ^ 5tt kh J[ 6^ iP^ ^ IS m o 
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4.63 Mm, M.An •<! ik^^l ■ 0 1 Mui^ ^'fe 

t ^ J[ ^ # H 6^ ^ -ft ^ J4 !I ^ -f^o 

^^i^a|^g>^^l 2 5 iSZ^#, XttbJ^^S . 8 . m 

m^AT F T l^^iRl :tLfi]. ±mmm 4 ^^^#1 4 

a -^T^I^MS a ^f^^^iij^l 7 0 

^, Ti^mm 3 ^it*f#l 3 a -^^I^^m:^I^8 a 
^^^i^T^l 5 0^, ^iS^^l 6 6 a 

1^An . 13, ^>fe^;t=t/^#^i^Jl 
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^J^I^-^a^Ef-ftT^i^^Hl 1 , An .d i^^O . 6 
7 , ^^^^^^^m ^l^o 

^PlS2 4 A ^2 5 D^^, Ji^Ti:i^^l 4 foi 

4 6^3tlt#l 4 a 4 0 J[^^^)(.l^ifeJ:^:^1^8 a 

^, -^TIMmm 3 ^f^3t##l 3 a 5 5 ^^^m 

I^^^:^l^8 a ;Hf^, ^1^T?ti^^l 6 6 

a UXT 0 .^^^mi^^^t^;^l^#^o 

1^8 a fn9 a , ^^^1 3 a ^1 4 a , ^R^l 6 a 

l'X^-^^-^Ml^J^#^1^Jl +III^^^^^^6^L CD 

^^^^-ftifli^H, Rltth^^^-fe^p^^^l'to 1S2 7 ^ 
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jaim2 6 fn2 7 *^T^^^^L C D 

^2 . 3 V ) -5ri^(.yllf5^J4^^Xl3fe*.StL'X^#.i^:^^^'f^ 
(2 . 3 ^7 V ) 

t ^ >^ a # ife S 6^ ^ 1*41 ^ !S ^ Ft 1*^0 

it # J. hT m ^ 5tt ^ 6^ IS jLo 

4 6^i^||t#l 4 a 3 0 J[^-^m!^i^t^:^I^8 a 

-^n^mm 3 6^atlt#l 3 a 5 0 ^^^^ 

I^:^^^I^8 a ;^|f^, ^l^^i^'^l 6 6 a 

1^X1 4 0 ;^^^m^^m:^!^8 a #iL^i^^l 
6 6^?li^^f^ia:^^i^^5 7 0 n 

IS3 0 B.^7^^\:X±^^^W,S.^^^\^^m^ 

[^8 a fti9 a , i^lt^l 3 a fni 4 a A^Mi^l 6 a 

l'XA-^^7k^Ml^J^#^1^Jl #lfl^^^^^^L CD 

^PlS3 0 ^3 1 ^.t:, A^jth#^^^L CD^^ 
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4v) -^i)L^^]^];x^i^m^^^it^^Bt^m (2. 

m # tfe S 6^ ^ -f^ rfa m ^ -f^o 

iiilt^l 3 a fni 4 a l-XA^y^^l 6 a ^f^Se^5?t^# 

1 1 , i^^T^^mm 3 3 a -^-fmi^MS 

6^^f^^^:^l^8 a 4 0 mi 6 5 ^, 

3 0 mi 6 0 0 ms 0 \;XdL\9i^l.1^m.^l 

4 6^i^##l 4 a ^^^jt^M^i^m a ^fe^^l^l 2 0 
mi 8 0 

±^m^l 4 6^it##l 4 a xtT^^m^l 3 6^ it 
J|t#l 3 a 0 m2 0 JF, 

^T-^#T^5a^l 6 foi 7 :t.>'K ^-^©3 2 6^ 
L C D ^^-^.T^-f^ISl ^^^A-W^. 

5^^h1 1 ^^^^/ATFT^^l 1^^5tt^'^2 
^$#9 0 ^, i(p|S3 3 B fn3 4 B 

^nlS3 3 Afa3 4 A^^, ±^|^^1 4 
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1 4 a 3 0 SiM-^T^\^m^m\^^m.^\^8 a 

^P|S3 3 c ^03 4 c TUm^l 3 

1 3 a 5 0 ^^-^^jlllQi^^:^|^8 a Sjlh. 

3 a ^itlt#l 4 a ^liBh. l-^l 1^2 0 Jt^^i^. 

^^>9^#:i^^^4 . 6 3 /^m. An • d 19:^1 . 0 1 
Mm, Hm^l 3 fni 4 6^ ^l^otlt^ ^ ^ ^4 4 %, 
i:^mm>^7^9 9.5%, 5 ^^^^^ 

®3 5 itm^^i¥m^&^ RlttLAM^^ 

iintS3 5 fn3 6 M^lfm^&^^t^, 

m^&^^K^ (2 , 4 V < I'tJf ifeH< 7 

#^1^J2 
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^JW^d ^19:^^4 . 6 3 Um, An -d i§t^O . 9 
5^ ft 6^ «fe H ^ ffi] rT l-X 3t i^^fe ^ -f^ 1^ ^ ^ l^X ^ ^ ^ 5t. ^ 
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